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LETTER OF TRANSMITTAL

Honorable William L. Guy
Governor of North Dakota
State Capitol

Bismarck, North Dakota 58501

RE: 1964-1966 Biennial Report, SWC File C6-1

Dear Sir:

In compliance with the provisions of the laws of North Dakota, we
transmit herewith for your information and consideration the Fif-
teenth Biennial Report of the North Dakota State Water Commis-
sion and the Thirty-Second Biennial Report of the North Dakota State
Engineer covering the period July 1, 1964 to June 30, 1966.

Respectfully submitted,

Nornth Dakata State Water Commission
Richard P. Gallagher, Vice Chairman
Henry Steinberger
Gordon Gray
Russell Dushinske
Harold Hanson
Arne Dahl

Milo W, Hoisveen
Secretary and Chief Engineer
State Engineer
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1. COMMISSION ORGANIZATION AND STAFFING

The North Dakota State Water Commission was created in 1937
by ithe 25th Session of the Legislative Assembly of North Dakota. The
Governor is designated as ex-officio chairman of the Commission and
is given authority to appeint five other qualified eleators of the state
to serve as members of the Commission along with the Commissioner
of Agriculture and Labor, an ex-officio Commission member. The
Commission selects one of its members to serve as Vice Chairman.

The State Water Commission is presently composed of the fol-
lowing members:

Present
Name Appointed Term Ends

Governor William L. Guy,

Ex-Officio Chairman ... .. Jan. 1, 1961
Richard P. Gallagher

Vice Chairman, Mandan ........................ July 1, 1961 July 1, 1967
Henry Steinberger

Donnybrook ..o July 1, 1961  July 1, 1967
Gordon Gray

Valley City oo July 1, 1963 July 1, 1969
Russell Dushinske

Devils Lake .. July 1, 1965 July 1, 1971
Harold Hanson

New England ... July 1, 1965 July 1, 1971

Arne Dahl, Commissioner of Agriculture
and Labor, Ex-Officio Member ............ Jan. 1, 1965

Milo W, Hoisveen, Secretary and
Chief Engineer, State Engineer ........... July 1, 1954

The Commission meets at irregular intervals at the call of the
Chairman, or, in his absence, of the Vice Chairman, either in the prin-
cipal office at Bismarck, or at such special places as may be designated.
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COMMISSION STAFF AS OF JUNE 30, 1966

Milo W. Hoisveen
Karen Anderson

Secretary, Chief Engineer, State Engineer
Stenographer

Gordon Baesler

Draftsman

Allen Balliet

Rodman

Clifford Beeks, Jr.
Ray Christensen

Ground-Water Geologist
Soils Technician

Donald Delzer ..

Chemist

Jane Diede

............... Receptionist

David Donaldson ..

Matt Emerson

Ground-Water Technician

Fred Fredrickson

Water Rights Engineer
....Planning Coordinator

Larry Froelich
Dale Froemming

Ground-Water Geologist
Inspector

Dale Glover

... Hydrologist

Alan Grindberg .

Assistant State Engineer

- Arland Grunseth ..

Rueben Herr

. Investigation Engineer

__________________ Engineer Aide

Lieone Hiland

Chief Stenographer

Rodman

Dennis Hoger
Hugh Jacobson
Cliff Jochim

Assistant Driller

Lewis Knutson

. Special Assistant Attorney General
.................................. Driller

Owen Kopp

........................................... Draftsman

Milton Lindvig
Robert Luyben ....
C. P. Nelson
Rooy Putz

Ground-Water Engineer
Engineer Aide
Drainage Engineer
............... Office Assistant

Danuel Reiser

Accountant and Office Manager

Eugene Sackman

Surveyor

Hazen Sandwick ...

George Schantz

.. Office Engineer

_________________ Draftsman

Delton Schulz

Construction Engineer

Jim Schulz

Clifford Scott

Assistant Secretary
Design Engineer

Anton Senger
Kenneth ‘Simenson
Ann Tillotson .

Operator
... Recreation Engineer
Research Assistant

Merline Van Dyke
Pius Voeller

. Project Engineer
......... Foreman

Glen Waller

........ ... Instructor

Howard Walterson

Construction Superintendent
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2. MEETINGS, CONFERENCES AND HEARINGS

During the period of this report the State Water Commission met
20 times to take up routine business of the Commission. At these
meetings the Commission met with various delegations to discuss mat-
ters pentaining to the administration and development of our water
resources. Meetings were held at places indicated on the following
dates:

July 23, 1964, Bismarck

September 15, 1964, Bismarck

October 16, 1964, Fargo

October 29, 1964, Bismarck

January 12, 1965, Bismarck

March 16, 1965, Bismarck

May 7, 1965, Bismarck

May 24, 1965, Devils Lake, Camp Grafton

June 29, 1965, Minot

July 21, 1965, Bismarck

August 27, 1965, Lisbon

September 30, 1965, Bismarck

Ocdtober 13, 1965, Devils Lake

October 29, 1965, Grand Forks

December 10, 1965, Bismarck

February 14, 1966, Bismarck

March 18, 1966, Bismarck

April 12, 1966, Bismarck

May 17, 1966, Bismarck

June 29, 1966, Bismarck

Commission members and its staff have attended many meet-
ings and held a number of hearings during the period of this report.

3. NORTH DAKOTA’S WATER RESOURCES

If the annual precipitation received in the United States were uni-
formly distributed over the country and if such a uniform distribu-
tion were received regularly when needed our water problems would
be insignificant. Such is not the case. The nation-wide long-time
average precipitation is 30”. North Dakota’s is 17°. The precipita-
tion in North Dakota is extremely erratic; for example, during 1961
the total precipitation received in the northwestern part of North Da-
kota was 9.52 inches. During the first six months of 1966 the average
received in North Dakota was 8.44 inches. These two facts point out
the source of North Dakota’s water problems — the limited amount
of precipitation received that places much of North Dakota in a semi-
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arid classification and a wide variation in the timing of the precipi-
tation from year to year and season to season. It is of vital importance
that ways be developed to conserve and utilize the available water re-
sources of North Dakota as fully as possible and to serve our citizens’
needs.

Water resources available to North Dakota spring from several
sources. The rainfall received is most significant for the state’s dry-
land agriculture. However, the waters of the rivers and streams that
drain the state, (including several that have their sources in other
states and Canada) are important and, when controlled and developed,
will serve mulfiple needs. The waters from the state’s many ground-
water aquifers, more of which are being discovered each year, offer
an important potential supply for agricultural and industrial use. An
aquifer is a water-bearing bed of earth, gravel, or porous stone which
contains and transmits ground water.

Surface Water

Geographically, North Dakota lies in two drainage basins. Ap-
proximately 417 of the sbate is drained into the Hudson Bay through
the Mouse and Red Rivers and their tributaries, and about 59¢ is
drained into the Mississippi River and to the Gulf of Mexico through
the Missouri River and its tributaries. Of the average annual precipi-
tation received in North Dakota each year, approximately three-
fourths of an inch escapes from the state in surface runoff through
these drainage systems. This average runoff amounts to 212 billion
gallons a day. This runoff plus the water that enters North Dakota
through our interstate and international rivers less the amount that
must be allowed to flow out of the state constitutes our manageable
surface water supply.

Lakes

About 29 of North Dakota’s 70,665 square miles are water area.
Included in this area are man-made lakes or reservoirs and countless
other natural lakes, serving recreation, irrigation, stock watering, in-
dustry, wildlife, and human needs. Most notable of the natural lakes
are Devils Lake in Ramsey County and Lake Metigoshe in Bottineau
County. Devils Lake is the largest natural lake in North Dakota.
From 1867 ito 1940 the level of the lake receded 35 feet and since that
time it has fluctuated considerably from year to year. Restoration of
Devils Lake is contemplated in the Garrison Diversion Unit. Prom-
inent among the man-made lakes are Garrison Reservoir, Oahe Res-
ervoir, Lake Ashtabula (Baldhill Dam), Lake Tschida (Heart Butte
Dam), Patterson Lake (Dickinson Dam), Jamestown Reservoir, and
Lake Darling.

Because of the extreme variation in the flow of our rivers and
streams, ccenstruction of dams is essential to store flood waters for
release downstream for various beneficial purposes. The feasibility
of such projects is dependent on many factors including the quantity
and quality of the water supply; needs to be served; costs; dam and
reservoir sites and others. Although control of several of our rivers
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and streams is a reality because of major structures built in recent
years, the need exists for other projects of this nature in other areas
of the state.

Ground Water

An important source of water is that found under the surface of
the earth in layers and deposits of materials that are saturated with
water. Such water is termed “ground water.”

The largest amount of fresh water in storage in the United States
is contained in ground-water reservoirs — far more than is found in all
surface reservoirs and lakes, including the Great Lakes. It has been
estimated ‘that the total amount of useable water in ground-water
reservoirs equals ten years annual precipitation or approximately
38,700 billion gallons.

Although we have only begun to properly study and evaluate
this vital resource in North Dakcta, prospects appear bright for mod-
erate 'to large-scale development of ground water in a large number
of areas. On ithe other hand, the outlook appears somewhat less fav-
orable for several other areas in the state.

The importance of ground water to North Dakota can hardly be
overstated. Practically the entire rural population obtains its needed
supply of water through wells or from springs which are merely agents
discharging ground water naturally at the earth’s surface. Most muni-
cipalities in North Dakiota are supplied by ground water. Some of
the larger are Minot, Jamestown, Valley City and Devils Lake., Con-
siderable quantities of ground water 'are used by industry each year
in the Fargo-Moorhead area. Development of ground water for irri-
gation is steadily increasing each year.

4. WATER COMMISSION GOALS AND OBJECTIVES

Shortly afiter the State Water Commission was organized in 1937,
certain goals were proposed for a water resource program. These
goals still remain today as the objectives of the Commission. They
include:

1. Water for human needs

2. Water for animal needs

3. Water for irrigation

4, Wilter for industry, other than that available through munici-

pal supplies

5. Water for recreation and wildlife

6. Water control to avert floods

Water for Human Needs

Throughout the United States the demand for water is ever in-
creasing. Demographers estimate by 1980 the population of this
country will reach or exceed 250 million people, and the use of water
will have increased by 509.. The domestic water requirement for
farm homes alone will have increased from 18 million gallons a day
to 38 million gallons a day in 1980. The rapid growth of.cities and
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the anticipated increased demand for water is expected to intensify
the need to find and develop new sources of water for domestic and
municipal use. The Commission’s ground-water investigation pro-
gram coupled with its effonts to conserve and utilize surface supplies
is directed toward this objective.

Water for Animal Needs

It is estimated that during the next 15 years in the United States
sheep production will need to be increased 25% and beef caftle pro-
duction 50% in order to meet consumer demand. By that time live-
stock raisers will need an additional 68 million gallons a day to meet
their needs. A more extensive livestock industry is expected to de-
velop in North Dakota in the future and with it will come a need
for an assured constant flow in the streams, added stockwater im-
poundments, and development of underground sources through wells.

Water for Irrigation

With 250 millicn people in the United States by 1980, the demand
for agricultural commodities will increase significantly. This popu-
lation increase will result in a greater demand for meat products,
vegetables and all cereal grains. In addition, world markets are ex-
panding enabling the United States to export more food.

These increasing demands ‘and the constant reduction in the acres
of available farm land, require more intensified agricultural develop-
ment. Water permits have been issued for irrigating 192,000 acres in
North Dakota. Through ‘the development of Garrison Diversion, a
million acres more could be irrigated. Other projects can bring the
total irrigated land to over 1,600,000 acres in 2000.

Water for Industry

With increased agricultural productivity through irrigation, new
industries to process the farm commodities will require large amounts
of water. Stored water, water diverted from the Missouri River and
groundwater aquifers can provide this need. Excellent industrial
water supplies are available from North Dakota’s major rivers and
their tributaries.

Water Control for Recreation and Wildlife

Water is a key factor adding to the enjoyment of most outdoor
recreation activities. A mational recreation survey revealed that 44%
of the population preferred water based recreation over any other.
Even in land based activities such as camping and picnicking, a lake
or stream greatly enhances an area’s recreational desirability. Pro-
viding water recreation in the form of hunting and fishing is big busi-
ness. It is presently the third largest in the state, exceeded only by
the agricultural and oil industries. The large dams and reservoirs
and many of the small dams receive extensive recreational use. As
our population increases and more free time becomes available to the
nation’s citizens a greater need for recreational areas will develop.

Flood Control
Flooding is a natural spring occurence in North Dakota which
causes extensive damage to life and property. Flood prevention con-
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trol is provided through the construction of dams and reservoirs to
store flood waters; by protective works such as levees and land treat-
ment measures. These facilities and practices are an important phase
of a water resource program. In our semi-arid state every effort
should be made to conserve flood waters through storage reservoirs
so they will be available for future beneficial use.

Since its establishment, the Commission has devoted its efforts
to providing for the control, conservation, development and utilization
of the state’s water resources. Several major projects constructed
in the state by federal agencies have been advocated and promoted
by the Commission. These projects store flood waters that are avail-
able to serve several purposes. A list of the major water projects
cdonstructed in North Dakota by federal agencies is as follows:

5. MAJOR EXISTING STORAGE RESERVOIRS

| !
Name Location Cooperating Capacity in ! Use
- L ‘ederal Agency | Acre-Fect | o

) T |

Lake Darling ... Northwest | U. S. Fish and I 112,000 Wildlife refuge
' Wildlife * and some flood
[ control.

Garrison Dam ______ Northwest ' Corps of 24,600,000 Municipal water
; Enginecrs (2,640,000 j irrigation, flood
| now reserved control, navigation
i . for North and power.

., Dakota.)

Dickinson Dam _... Southwest | U. S. Bureau of | 9,500 flood, Irrigation and
| Reclamation 4,000 active, municipal.

Heart Butte Dam | Southwest | U. S. Bureau of { 428,000 Flood oontrol

Reclamation flood, and irrigation,
225,000
active
Oahe Dam ___._______ i Southwest Corps of 23,000,000 Municipal water,
Enginecrs reservoir irrigation, flood
in South control, navigation
Dakota, and power.

extends into
North Dakota.

Jamestown Dam __| Southcast | U. S. Bureau of | 320,000 Flood control,
Reclamation flood, 30,000 irrigation and
active, municipal.
Baldhill Dam .. .. ;| Southeast | Corps of 116,500 Flood control and
Engineers flood, 70,000 municipal water,
active,
Lake Traverse .... ; Southeast | Corps of 137,000 Flood control,
Engineers flood reservoir
in South Dakota
cxtends into
North Dakota,
Homme Dam ... | Northeast Corps of 6,700 flood, Municipal water
Engineers 3,650 active. supply.
Bowman- Corps of 73,000 flood, | Municipal water

Haley Dam _____. i Southwest | Engineers 16,000 active. l! supply.

'l‘here are a number of progects 'hhaﬂ; have been proposed and in-
vestigated or are under considerafion at the present time. The con-
struction of these can serve an important function in the area in whlch
they are located and, consequently, to the state.
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6. THE STATE WATER RESOURCES PROGRAM

The Commission performs a variety of functions and duties in im-
plementing the State Water Resources Program. These responsibili-
ties have been given to the Commission by the Legislature and, gen-
erally, the priogram covers these points:

1.
2.

3.

10.

Collecdtion of basic data.

Preparaltion and maintenance of a state-wide master plan of
water resources development.

Investigation and planning of proposed water resources proj-
ects.

Construotion and repair of dams, drains and other water
management facilities.

Co-ordination of Federal and State agencies’ programs of wa-
iter resource planning, development and research.
Cooperation with counties, water management districts and
other entities in planning and completing water resources de-
velopment projects.

Organization of the various types of legal entities through
which wiater resources projeats can be completed and operated.
Administration of the State water laws.

. Representation of state interests at various conferences rela-

tive o the co-ordination of the activities of Federal and State
agencies in waer resources development in North Dakota, ad-
joining states, and Canada, as well as in matters of interest
from a national standpoint.

Promotion and direction of the development of water resour-
ces projects throughout the state in accordance with ithe mas-
ter plan for benefit to the cmtlzens of North Dakota and the
United States.

The Commission’s activities can be categorized into six broad pro-

_grams.

They are:

) . . Engineering Investigations, Planning, Design and Research
A Comprehensive State Water Plan

Most.of sthe "Commission’s' enigineering program is necessarily
devobed to specific water facility projects and water problems;

~however, it is desirable to exert a continuing effort to pre-

pare a comprehensive State-wide Water Resources Develop-
ment Plan.

‘The Commission has outlined a “Work Program” for the State
Waiter Plan which is being prepared by its staff in co-opera-

© ftion with other State agencies and Federal agencies. Major

elemenits of the work program include:
Preface

Description of planning work
‘Statement of objectives
Drainage basin delineations

[ e
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5. Evaluate and determine extent of beneficial uses of
wiater
6. Determine and analyze relationship of water uses to
economic, social and other physical considerations
7. Determine existing and programmed supply of waltter
8. Determine demand for water — present and future
9. Determine needs — gap between supply of and demand
for water
10. Determine sources of revenue and responsibilities
11. Schedule development — through year 2000
12, State Water Plan
An initial draft of the Plan is scheduled for completion by
‘September 1, 1968.
B. Individual project investigaitions, planning and design
The greater portion of the Commission’s investigation pro-
gram is devoted to specific water resources projects and prob-
Tems. Project proposals are stimulated by water problems
that have developed due to ia surplus or a deficiency of wa-
ter or because of a specific need that exists in an area.
A project proposal which is submitited to the Commission is
first subjected to a field inspection to determine the local in-
terest and whether or not the proposal warrants further de-
tailed investigations. If there is strong local interest in the
project, and it appears to be feasible, the proponents are re-
quested to make a minimum deposit of $200 to be applied to
the detailed investigation costs. If the project is built, this
money is credited to the local sponsor’s share of the project
costs.
Before the detailed investigation is begun, the approval of
the State Water Commission is obtained. The investigation
made by the Commission includes topographic mapping, hy-
drologic studies, and, if a dam is involved, a site foundation
study.
The Commission maintains a topographic survey crew and a
soils technician in fts investigation division. These crews
are maintained on a year-round basis and spend considerable
time in the field conducting their operations. In addition,
the Commission mainttains a soils laboratory where standard
tests can be conducted to determine the suitability of soils
for structural foundations.
After the data from the field investigation has been obtained,
it is transferred to the design division for a preliminary de-
sign and costs estimate of the project facilities. A design
and cost estimate are essential for further consideration of
the project by ithe Commission and the proponenits as the al-
location of funds dis dependent on the project’s economic
feasibility. If all cooperating entities agree to participate in
the project, the design ‘information is used as the basis for
construction of 'the facility.



STATE OF NORTH DAKOTA 13

During the past biennium, the design division has prepared
plans for numerous facilities as shown in the projects tabula-
tion in this report.
C. Research

Research activities involving all phases of water resources
administration, management and utilization are conducted
by the Commission in co-operation with the North Dakota
Waiter Resources Research Institute at North Dakota State
University.
Project proposals for research are funded through Federal
grants from the Office of Water Resources Research recent-
ly established. Subjects currently under study or pro-
grammed include:

* Antificial recharge of ground-water aquifers

* Economics of water use for irrigation

* Effects of farm chemicals on water micro-organisms

* Hydraulics of dams and water control structures

* Evaporation suppression and

* Cooling water studies including heat pollution in the

Missouri River near large thermal generating power
plants.

II. Construction of Water Project Facilities

IIIL.

The Commission’s construction division supervises its repair and
building program. This work is generally done by private con-
tractors under contract to the Commission, but for exceptional
cases the Commission is equipped to handle most work with its
own crews on a force account basis.

When a project has been completed, it is assigned to the project
sponsor for operation and maintenance. The maintenance of wa-
ter facility structures is specialized so the Commission arranges
periodic inspections of ithese facilities by its engineers and need-
ed repairs are made so the structure ‘is not completely lost.

Flood Control, Drainage and Channel Improvements

In some areas of Nonth Dakoita, panticularly the Red River Valley,
valuable agricultural tand is subject to periodic flooding during
the spring snow melt and periods of excess mainfall. As a re-
sult, crop production is significantly reduced and the income of
the farmers in the area, and consequently, the economy of the
state, are adversely affected. Much of this land is the most high-
ly productive in the state when protected from flooding.

The Commission drainage program is devoted primarily to the
construction of floodways that serve large areas subject to water
damage. This program was initiated in 1943 when the Legisla-
ture appropriated funds to the Commission to assist in its imple-
mentation.

Funds appropriated to the Commission for drainage work are al-
located to ithe various drainage projects that qualify for State
assistance in accordance with their rules and regulations. State
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Iv.

assistance to counties for this work is generally 40% of the qual-
ified construction costs. The Commission will only co-operate
in the construction of legal drains, which are constructed under
the sponsorship of some legal entity, such as the board of drain
commissioners; board of county commissioners; a township board;
or a water management district. The local share of the drain
costs are paid by special assessments levied on the property bene-
fited by the improvemenit.

Flood prevention and control studies for municipalities are con-
ducted by the Commission which also provides project assur-
ances to the Federal government for these facilities as well as
cost participation where required.

Channel improvement work includes provision of bank stabiliza-
tion works and channel clearing to improve the hydraulics of our
streams for flood prevention and pollution abatement.

Basic Data Compilation

Basic data compilation is the preparation of topographic maps
showing land features and configuration of areas of the state; the
gathering of stream flow information, referred to as hydrographic
surveying; inventorying information relating to underground wa-
ter resources; and compiling statistics on quality of our waters.
The Commission has three cooperative programs with the United
State Geological Survey dealing with basic data compilation.
Much of the essential information needed for the planning and
development of any water resources project is obtained from
these cooperative programs. In addition, information gathered by
the Commission in their investigation endeavors is utilized in
augmenting the data collected under the United States Geologi-
cal Survey Cooperative Programs.

Administration of State Water Program

Administration of the State walter laws and the State water re-
sources program includes processing and granting of water per-
mit applications, maintaining necessary financial records relating
to the Commission’s activities, public relations work devoted to
providing accurate and up-to-date information on water resources
plans and developments in the State, establishing special dis-
triots concerned with water resources planning and development,

* and participation in numerous conferences and meetings with lo-

VI

cal groups, State and Federal agencies, and hearings before con-
gressional committees relating to water resources development in
Norith Dakota.

Irrigation Development

The Commission’s function in irrigation development includes the
creation of irrigation distriets, provision of basic data on resources
for irrigation, co-operation with other State and Federal agencies
involved in irrigation activities, installation of “pilot wells” where
feasible to stimulate development and technical assistance in all
phases of artificial application of water to the land.
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Each of these phases of the Commission’s program is important
to the overall development of the State’s water resources. The pro-
cedures followed by the Commission in each of these various func-
tions are flexible enough to meet the situation that is peculiar to the
type of project under consideration or the {ype of problem 4o be
solved.

7. PROJECT SUMMARY

Shown in the following tables are summaries of specific projects
and programs with which the Commission has been concerned
during the July 1, 1964 — June 30, 1966, period. The projects are
listed in State Water Commission project number sequence under each
category. Costs for the specific projects on which there was activity
during the biennium are shown in Chapter 8, “Recap of Disbursements
and Project Costs.”

A. Engineering Investigations and Design — This table indicates
the projects on which various phases of investigations and
design have been accomplished. In some instances, the proj-
ects were constructed in the biennium, in which case they
are shown in the “Construction and Maintenance” table.

B. Construction and Maintenance — These projects were com-
pleted by the Commission utilizing force account crews and
private contractors. The projects’ purpose, type of structure
involved, and work accomplished are briefly summarized.

C. Drainage — The location, drainage area, and scope of work are

shown for each project. Some mapping and engineering in-
vestigation activities are conducted by the staff on numerous
projects which are not shown; however, they are listed in
Chapter 8 along with the costs attributable to each.
The drainage project work involves also the review and coor-
dination of Soil Conservation Service watershed improvement
works along with Corps of Engineers flood control projects
and Fish and Wildlife Service works. The Commission staff
provided technical assistance to other Federal, State and lo-
cal entities in “task force” activities involving multi-use water
management projeots.

D. Ground Water Surveys — Projects shown in this tabulation
are conducted by ithe Commission staff in co-operation with
the United States and North Dakota Geological Surveys and
State Laboratories Department. The accompanying map in-
dicates the status of county-wide studies. In addition to
county-wide surveys, intensified studies are made for munici-
palities by the Commission to locate municipal and industrial
water supplies from ground water sources.

E. Regional and State-wide Projects and Programs — Significant
programs and projects of the Commission, covering large areas
of the State, are shown in this section. Full details and data
concerning these programs and Commission projeots are al-
ways available to the public.
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A.

Survey Crew

ENGINEERING INVESTIGATION AND DESIGN

Field Work Investigation
Accomplished Engineering
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X X X X X X X
X X X X X D
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X X X X X X
327 White Earth Dam.__......_. Mountrail X X I
330 Lake Metigoshe X -
347 Velva Flood Control. X X X X (o]
386 M Dam X X X X D
391 Silver Lake... oo X X X X X 1
399 Kathryn Dam ... Bames X X -
418 Amenia Dam
(Rush River)________ ___ Cass X D
459 Brown Dam Barnes X X X ¥ -
. 467 Wyard (Kiwanis) Dam _Foster X X I
475 Golden and North
Golden Lakes .. Steele X X X X X X X
528 McGregor Dam -Williams X X X X X X X X X
558 Linton Flood
Control (CE)............._.Emmons X X I-0
561 Tioga Dam ____ X X X
585 Buffalo Lake ... X X X X X X
567 Pembilier Dam (IJC)_._. X X X 1-0
576 Missouri River
Bank Stabilization _______ X X X X X X 1-0
600 Crystal Water Supply_ X X X X X X X X
636 Des Lacs Dam....... ... _Ward X ¥ X
658 New Rockford
Railroad Dam Eddy X X X X I
660 Grafton Railroad
Dam. ‘Walsh X X X X X 1
671 - Wells X X X X X X X
690 Pipestem Dam (CE)..__._ Stutsman X X I-0
820 Oak-Willow Crgek Botti
Spanging an Bpttinens « _
822 St. Thomas
Water Supply................Pembina X -
872 Milton Highway
#66 Dam ... Cavalier D
927 Edmore Water
Supply. Ramsey X X X X
983 Coleharbor
‘Water Supply.......... McLean X X X X X
1169 Pembina County
Drain #62 . X X X D
1282 Griggs County S.P. X X -
1289 X X -
1318 X -
1325 X D
1333 X X X X D
1339 Bone Hill Creek Dam...... LaMoure X X X D
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A. ENGINEERING INVESTIGATION AND DESIGN
Survey Crew
"7 "Field Work | Investigation

Accomplished Engineering

g g < 8
N B 2 153 @ %
PR A IR B
& = 18 = g o 8 B
& T g o | 2
Project & § £|2 ¢ & 2 & 8
No. Project Name County Eg - “ M O R o A
1340 Buffalo Water Supply ...... Cass X X X X D
1344 Sheyenne River
Tood Control (CE)_.. Richland-Cass X X -0
1346 Mount Carmel Dam.. ... Cavalier X X X X X X X I
1349 Colt Dam...... . X X X X X
1351 English Coulec. X X X X X X X I
1356 Red Willow Lake X X X X X b
1358 Sheep Creck Dam.. X X X X X X 1
1361 Ray Railroad Dam___. X X X X X -
1362 Rock Lake. ... .._Towner X X -
1365 Grandin Water Supply.__..Cass & Traill X X X X X X X X
1370 Carlyle
WS No. 11 (SCS)...... Pembina X X 1.0
1374 Roughrider Dam.._. ... McKenzie X X X D
1377 Lucca Dam.._ ... _.Cass & Bames X X X X X D
1378 Clausen Springs Dam.__ . Barnes X X X X X X
1380 North Enderlin Dam -Cass & Bames X D
1382 Camel Butte Dam._. .....Golden Valley X X X X X X X IO
1386 Shipton Coulee Dam .. .. Ward X X X X X D
1387 Hettinger Dam __.Adams X -
1406 Bison Dam .. ... Mercer X X X X X D
1407 Stanley Dﬂm e ... —_Mountrail X X X X X X =
1408 Minot Flood C(mh’ol ((‘h)
Ward-Renville X X 1-0
1409 Queen City Dam .. .. __ Stark X X X X X X X X
1410 1lope Dam..___.. - Stecle X X X X X b
1418 Big Coulee Dam . _ Towner X X X I
1422 Balthauser-Moyer (.utuff
{Sheyenne River) . Cass X I
1424 Northwood Dam ... -Grand Forks X X X X -
1425 Hatton Dam........ -Steele X X X X b
1432 Seeman Park Dam.___ X X X X I
1433 Whitman Dam
Recreation Area ... . X X 1
FoOTNOTES:
R — Resistivity
D - Deferred

X — Completed
I — In Progress
O — Completed by Others
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C. DRAINAGE PROJECTS

Drainage
SWC Area
No. Project County (Sq. Mi.) Soope of Work
Engineering and in-
vestigation, Sweetwa-
Ramsey, ter-Dry Lake Flood
Benson and Control and Lake
416 Devils Lake Basin.... Towner 4710.0 Restoration Project 1
Engineering investi-
463 Rush Lake. .. ... . .. Cavalier 315.0 gation
1062 Zahn-International
Drain.....ooveeeenee Bottineau 44.0 Investigations
Investigation, eng i-
neering, hydraulic
1074 Cass County improvement (recon-
Drain #19.....ccc.c..... Cass 9.25 struotion)
Investigation en gi-
1075 Cass County neering - extension
Drain #21................. Cass 36.0 5.73 miles
1076 'Cass County Investigation en gi-
Drain #22.......cc...... Cass 12.0 neering
Investigation, en gi-
1084 Cass County neering and recon-
Drain #32................. Cass 10.5 struction
1111 Grand Forks
Drain #12................. Grand Forks 93.0 Reconstruction
1119 Grand Forks
Drain #30......ccccccc.cc Grand Forks 6.0 Reconstruction
Investigations (Auger
Coulee-Rhineland In-
1133 Pembina County ternational Drainage
Drainage-General. Pembina 54.7 Problems)
1135 Pembina County Investigation
Drain #4-18........ ..... Pembina 31.0 reconstruction
Investigation en gi-
1141 Pembina County neering (repair of
Drain #13................. Pembina 37.0 drop structure)
1144 Pembina County
Drain 18 ............... Pembina 31.5 Reconstruction
1153 Pembina County
Drain #34................. Pembina 25.0 Reconstruction
1188 Richland County
Drain #26................. Richland 11.5 Reconstruction
1197 Richland County
Drain #39............... Richland 24.9 Reconstruction
1199 Rlchland County
Drain #55.......c....... Richland 15.6 Reconstruction
1207 Rwhland County
Drain #65................ Richland 38.0 Reconstrudtion
1230 Traill County Construetion, recon-
Drain #8.......cccceeeoec Traill 20.0 struction investiga-
tion
1256 Walsh County
Drain #25................. Walsh 4.1 Investigation

1320 Willow Creek-Park
River Watershed... Pembina 123.0 Investigation
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C. DRAINAGE PROJECTS

Dram.age
SWC rea
No. Proiect County (Sq. Mi.) Scope of Work
1328 Cass County Engineering
Drain #23................ Cass 18.0 investigation

1353 'Grand Forks
County Drain #3.... Grand Forkr 5.0 Reconstruction
1354 Traill County

Drain #39................ Traill 4.0 Reconstruction
1359 Barnes County Engineering
Drain #2............... Barnes 15.0 investigation
1367 Auger Coulee
Improvement......... Pembina 47.0 Investigation
1368 St. Thomas-Lodema Engineering
Watershed ............. Pembina 106.0 investigation
1369 Bathgate-Hamilton Engineering
Watershed I............ Pembina 57.0 investigation
1401 International Engineering
Boundary Drain.... Pembina 13.3 investigation
1412 Traill County Engineering
Drain #40................. Traill 3.0 investigation
1415 Richland County Engineering
Drain #66................. Richland 11.3 investigation
1417 'Traill County Engineering
Drain #44................. Traill 8.0 investigation
1419 Walsh County Engineering
Drain #8.................. Wailsh 11.0 investigation
1420 Traill Counlty Engineering
Drain #9........c......... Traill investigation
1438 Mulberry Creek Engineering
Drain.....coccoooeeeeeeee. Cavalier investigation
1439 Cypress Creek Enginecring
Drain......cccocceceeenenne Cavalier investigation
1443 Richland County Engineering
Drain #447 ................. Rnchland 18.2 investigation

D. GROUND-WATER INVESTIGATIONS, SWC Project #1395

The State Water Commission and the Water Resources Division
of the United States Geological Survey have been co-operating in a
ground-water investigation program for the past 21 years. The State
Geologist acts as the technical advisor for the State Water Commission
in matters pertaining to ground-water resources and assists in the
program.

The aim of the present ground-water investigation program is to
obtain an overall knowledge of the ground-water resources of North
Dakota. The data gathered during the investigation will serve as a
basis for effectively guiding the development of this resource for do-
mestic, municipal, industrial and irrigation purposes. The ground-
water investigation program also serves as a ‘basis for determining ad-
ministrative measures which are necessary for the efficient develop-
ment and use of the ground-water resources of the State.

Because of the critical problems that many municipalities in the
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State faced in obtaining an adequate and suitable water supply, a large
portion of the wearlier years of the program focused on small areas
where municipalities requested the Commission’s assistance in loca-
ing a plentiful supply of water. In recent years the ground-water in-
vestigations have bezn broadened to include large areas, one or two
counties in size. Early in 1961, the increasing number of requests for
county-wide investigations caused a change in policy of the United
States Geological Survey which resulted in a discontinuance of their
participation in the costs of studies aimed at providing water supply
to individual communities. This was done in order to channel the main
effort into larger areal investigations which more readily lend them-
sellves to the State-wide inventory of the ground-water resources,
which is the survey’s primary duty.

A county ground-water investigation requires four years to com-
plete and has three principal objectives. First, the areas having sig-
nificant potential for ground-water development are located and de-
lineated. The chemical quality of the water is determined so that its
suitability for various uses is known. After the significant aquifers
have been delineated, aquifer {ests are conducted wherever feasible
and estimates are made as to the yield of water to individual wells.

A county investigation is divided into six major phases:

(1) Water Records. This phase of the investigation includes the
collection of hydrologic data, such as well depth, water lev-
els, well yield and related data by measurement and verbal
reports from drillers, well owners, tenants and others. Peri-
odic water-level measurements are made in a network of
observation wells and water-level recording instruments are
installed on strategic wells. The observation well program
is continued throughout the life of the project.

Geologic Studies. Personnel of the North Dakota Geologi-

cal Survey or the United States Geological Survey prepare

a map of the county showing the geologic deposits exposed

at the surface. The geologic study includes information

from the test drilling and field mapping, and information
from existing reports and geologic logs. Most of this work
is accomplished during the first two years of study.

(3) Surface Exploration. Test drilling is done to determine the
subsurface conditions with respect to water bearing forma-
tions and various minerals. The drilling is done with a for-
ward rotary rig. A geologist analyses the samples as they
come out of the hole and describes them and notes the depths
at which they were encountered. Electric and gamma-ray
logs are run in each test hole to aid in the definition and
correlation of the various lithologies or types of material en-
countered.

(4) Quality of Water. Whenever possible, the specific conduc-
tance of water samples from wells is determined during the
well inventory. Specific conductance gives an indication of
the dissolved minerals in the water. This data is utilized

2

~
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for the selection of samples for complete analysis. The sam-
ples are selected to indicate the quality of water from var-
ious aquifers, the variation in water quality with depth in
a given aquifer, and the seasonal variation in quality as well
as long-term variations in a given aquifer,

(5) Aquifer Tests. The ability of water-bearing rocks to store
and transmit water can be determined by aquifer tests and
by laboratory analyses of rock samples. Agquifer tests are
conducted during the investigation if suitable production
wells are available. If suitable production wells are not
available, the possibility of constructing a production well
is explored.

(6) Report Preparation, The results of the investigation are
published in three reports. They are published co-opera-
tively by the North Dakota Geological Survey and the State
Water Commission. Report I describes the geology, Report
II presents the basic data which includes information on the
existing wells, test drilling and quality of water and Report
IIT describes and evaluates the ground-water resources of
the county.

The county ground-water investigations are financed on a 50%-
259%-25% basis between the United States Geological Survey, State
Waiter Commission, and a count entity respectively. The county en-
tity is usually ithe Board of Commissioners or the Water Management
Board. Contracts are effected between the county and the Commis-
sion and between the Commission and the United States Geological
Survey.

The United States Geological Survey provides 'the project leader
who coordinates the investigation and is the principal author of 'the
reports.

The Commission’s participation in a county investigaiion is con-
cerned primarily with three phases of the field work. A geologist,
drill crew, equipment and supplies are provided to accomplish the sub-
surface exploration. Test drilling accomplished annually by the State-
owned drilling rig approximates 30,000 feet, and 20,000 to 25,000 fest
of drilling are contracted annually to well drillers. ‘A chemist is pro-
vided to make chemical analyses of water samples collected during
the investigation. The chemist uses the facilities and certain equip-
ment of the State Laboratories Department. A ground-water hydrol-
ogist and equipment are provided to supervise and conduct the aquifer
testing phase of an investigation.

During the past biennium the Commission has conducted co-op-
erative ground-water investigations for cities and towns throughout
the Statte in an effort to locate @ municipal water supply from ground-
water sources. The cities and towns include Rugby, Rock Lake, Lans-
ford, and St. John. Supplemental investigations were conducted for
Hatton, Hettinger and Ellendale, and the Commission co-operated with
the United States Geological Survey and the City of Minot in conduct-
ing an investigation for that city.
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These investigations are designed to serve a specific city or town
and therefore, are more limited areally and are more detfailed than
a county investigation. Except for the investigation completed for Mi-

not, the investigations are financed on a 50-50 basis by the municipal-

ity and the State Water Commission.
To date, ground-water investigations covering approximately 13,000

square miles of the State’s 70,665 square miles

and many of the reports are available.

miles. The accompanying map indicates the status of the county-wide

programmed to begin July 1, 1966 cover approxim
ground-water investigation program.
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A number of significant aquifers have been discovered and par-
tially delineated in the course of the county-wide ground-water in-
vestigations. Some of the more prominent include the Spiritwood
aquifer in Barnes and Stutsman Counties, the Sheyenne Deita aquifer
in Richland and Cass Counties, the Carrington aquifer in Foster and
Wells Counties, the Little Muddy and Hofflund Flat aquifers in Wil-
liams County, the Steele-Tappen area in Kidder County and the Heim-
dal Channel aquifer in Wells, Eddy and Foster Counties. Undoubted-
ly, some of these aquifers extend into other counties where investiga-
tions are not underway.

The yields of these aquifers to individual wells are quite signifi-
cant. The Spiritwiid aquifer is capable of yielding as much as 1000
gallons per minute to properly constructed wells; the Carrington
aquifer as much as 2000 gallons per minute; the Little Muddy and
Hofflund aquifers as much as 1500 gallons per minute; the Steele-
Tappen area as much as 500 gallons per minute or more; the Sheyenne
Delta aquifer as much as 500 gallons per minute; the Heimdal Chan-
nel aquifer as much as 1500 gallons per minute.

The Commission in co-operation with the United States Geologi-
cal Survey maintains a network of observation wells for the purpose
of monitoring water level changes in the various aquifers that were
discovered and delineated during the county investigations. It is
necessary to establish the changes in water levels as development takes
place so that it is known whether or not water is being pumped from
storage or whether recharge is equal to or exceeding pumpage. This
data will serve as a guide for instituting proper long range water
management practices. The number of observation wells increases
each year as county projects are completed :and key observation wells
from these counties are taken into the network. Personnel of the
United States Geological Survey do the field work and compile the
data.

The Commission is especially grateful to the township assessors
who have made a preliminary inventory of existing wells within their
respective county. Special thanks are owed to various well drillers
and government agencies who have furnished much valuable informa-
tion for the ground-water investigations.

The ever-increasing demands for water for municipalities, irriga-
tion and industry have pointed out the need for the continuation and
expansion of the ground-water investigation program. The basic data
made available through this investigational work will serve as the basis
for the orderly development of the State’s ground-water resources and
in the economic development of North Dakota.
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E. REGIONAL AND STATE-WIDE PROJECTS AND PROGRAMS

SWC
No.

Project-Program

Summary

1376

1390

1392

1393

1394

1396

1397

1403

1416

1423

Quitdoor Recreation

Watershed Protection —
Soil Conservation Service

Missouri River .
Reservoir Operations

Hydrologic Surveys

Topographic Mapping

Missouri Basin
Comprehensive
Planning

Pollution Abatement

Water Resources
Research

Office of Economic
Opportunity Programs

Office of Emergency
Planning Activities

Commission provided technical as-
sistance in preparation of State
Outdoor Recreation Plan and ad-
ministrative support in establish-
ing the State Outdoor Recreation
Agency office.
Staff reviewed Soil Conservation
Service watershed work plans and
co-ordinates development activi-
ties of all interested entities in
multi-use Public Law 566 projects.
Participated in conferences of
Federal agencies and Missouri Ba-
sin States relative to regulating
main stem reservoirs for all bene-
ficial purposes.
Provided 50% matching funds to
United States Geological Survey
for maintaining a lake and stream
gaging network across the State
to collect data on surface water
resources.
Provided 50% matching funds
for detailed mapping of selected
areas in North Dakota by the
United States Geological Survey.
Over one-half the State now
mapped on five-foot contour in-
tervals.
Participated in task force com-
mittees in preparation of compre-
hensive development plan for wa-
ter and related land resources in
the Missouri Basin.
Assisted State Health Department
in reviewing sewage treatment
works proposed for municipali-
ties and mparticipated in inter-
agency conferences concerning
stream and lake pollution.
Provided funds and technical as-
sistance to initiate various water
resources research activities con-
ducted by the North Dakota Wa-
ter Resources Research Institute
at North Dakota State University.
In co-operation with Public Wel-
fare Board, provided engineer and
instructor for Title V Work Train-
ing Program at Turtle Mountain
Indian Reservation.
Assisted State Civil Defense
Agency in evaluations of emer-
gency and disaster damages
csa'l:ugeed by floods and storms in the
ate.
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SWC

No. Project-Program Summary
The 1965 Legislature transferred
the responsibility for supervision
and control of flowing wells to the
Commission from the State Geol-
ogist. No specific program for this
activity has been initiated; how-
ever, the problem is under active
consideration by the Commission

1442 Flowing Wells staff.

8. RECAP OF DISBURSEMENTS AND PROJECT COSTS
Recap of Disbursements
July 1, 1964 — June 30, 1966
Disbursements to be Accounted for:
Disbursements from Appropriations

and Refunds — 1963-1965 ... $776,904.56
Disbursements from Appropriations

and Refunds — 1965-1967 ............... 701,127.20
Disbursements from Appropriations

and Refunds (prior) 1963-1965 _....... 25,829.98
Credits to Project Sponsors...................... 15,970.00
Depreciation — Office and Field

Equipment ... 40,193.06

Total Disbursements to be Accounted for ........... $1,560,024.80

Disbursements Charged to State Water Commission
Projects .._.............. e eeneene e $1,397,932.83

Disbursements Charged to General Operating Costs:

Personnel Services ... .. $113,164.28
Field Equipment (new) (Book Value

—$165,647.42) . 25,335.44
Office Equipment (new) (Book Value
—$16,668.85) ..o 5,906.89
Shop Building (Book Value
—$42,900.00) oot e
Materials and Supplies (Inventory .
—$22,423.68) ....... 5,269.94
Equipment Operation, Maintenance
and Depreciation:
Depreciation ...........ccccco..... $40,193.06
Operation & Maintenance 56,876.42
Less Charged to Projeots..-—88,697.16 8,372.32
Miscellaneous EXpenses ....................... 4,043.10

Total Di